hvac system design guide

hvac system design guide is essential for professionals and homeowners seeking to optimize indoor comfort,
energy efficiency, and air quality. A well-designed HVAC system not only ensures proper heating,
ventilation, and air conditioning but also helps reduce operational costs and environmental impact. This
comprehensive article covers the fundamentals of HVAC system design, including key principles,
component selection, system sizing, and layout strategies. It also explores energy efficiency considerations,
modern technologies, and maintenance practices that contribute to long-term system performance.
Whether you are designing a new system or upgrading an existing one, this HVAC system design guide
provides actionable insights and best practices to achieve optimal results. Read on to discover how to create

a high-performing HVAC system tailored to your specific needs.
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Understanding the Basics of HVAC System Design

A successful HVAC system design begins with a solid understanding of its core functions: heating,
ventilation, and air conditioning. The primary goal is to maintain a comfortable indoor environment by
regulating temperature, humidity, and air quality. HVAC systems are used in residential, commercial, and
industrial settings, each with unique requirements and challenges. A comprehensive hvac system design
guide addresses these differences and ensures the right approach for every application. The design process
involves assessing building characteristics, occupancy patterns, climate conditions, and intended use to

deliver optimal comfort and energy efficiency.



Key Components of HVAC Systems

Every HVAC system consists of several critical components that work together to achieve the desired
indoor climate. Understanding each element's role is fundamental to effective design and operation.
Choosing the right components and ensuring their compatibility is a central part of any hvac system design

guide.

Heating Equipment

The heating portion of an HVAC system typically includes furnaces, boilers, or heat pumps. Selection
depends on fuel availability, efficiency requirements, and building size. Proper sizing and installation are

essential for safe and efficient heating.

Cooling Equipment

Air conditioners, chillers, and heat pumps provide cooling. Equipment is chosen based on cooling load,
energy efficiency ratings, and system integration. Ensuring adequate cooling capacity is vital for occupant

comfort.

Ventilation and Air Movement

Ventilation systems introduce fresh air and remove stale air, controlling indoor air quality and moisture

levels. Fans, air handlers, and ductwork are key components that distribute air throughout the building.

Controls and Thermostats

Modern HVAC systems utilize advanced controls and thermostats to monitor and regulate system operation.
These components enable precise temperature control, scheduling, and integration with smart home

technologies.

Principles of Effective HVAC System Design

HVAC system design must adhere to several core principles to ensure comfort, efficiency, and longevity. A



comprehensive hvac system design guide emphasizes the importance of proper planning, accurate load

calculations, and system integration.

Comfort and Indoor Air Quality

Designing for occupant comfort involves more than just temperature control. Humidity management, air
filtration, and balanced ventilation are essential for maintaining healthy indoor air quality. Effective design

considers all factors contributing to occupant well-being.

Energy Efficiency and Sustainability

Reducing energy consumption is a key objective in modern HVAC system design. Selecting high-
efficiency equipment, optimizing system layout, and incorporating renewable energy sources contribute to

lower operational costs and environmental impact.

Flexibility and Scalability

An adaptable HVAC system accommodates changes in building use, occupancy, or expansion. Modular

components and flexible ductwork allow for future upgrades without major redesigns.

HVAC Load Calculation and System Sizing

Proper load calculation and system sizing are critical steps in any hvac system design guide. Oversized or
undersized systems can lead to poor performance, increased energy consumption, and reduced equipment

lifespan.

Calculating Heating and Cooling Loads

Load calculations assess the amount of heating and cooling required to maintain comfort. Factors include
building size, insulation, window type, occupancy, and local climate. Industry-standard methods such as

Manual J (for residential) or Manual N (for commercial) are used for accurate assessment.



Importance of Accurate Sizing

Correct system sizing ensures efficient operation and reliable comfort. Oversized systems cycle on and off
frequently, wasting energy and causing wear. Undersized systems struggle to maintain temperature and

humidity, leading to discomfort.

Ductwork Design and Air Distribution

Ductwork design plays a significant role in the performance and efficiency of an HVAC system. Proper air

distribution ensures even temperature, minimizes noise, and reduces energy loss.

Types of Ductwork

Ductwork can be made from sheet metal, fiberglass, or flexible materials. The choice depends on building

layout, budget, and specific application requirements.

Design Considerations for Duct Systems

Minimize bends and length to reduce pressure losses

Seal joints and seams to prevent air leaks

Size ducts according to airflow requirements

Insulate ducts to prevent energy loss and condensation

A well-designed duct system contributes to overall system efficiency and occupant comfort.

Energy Efficiency in HVAC System Design

Energy efficiency is a primary focus of any hvac system design guide. Reducing energy use lowers utility
costs and supports sustainability goals. Incorporating efficient equipment, smart controls, and proper

insulation are key strategies.



High-Efficiency Equipment

Choose equipment with high Seasonal Energy Efficiency Ratio (SEER), Annual Fuel Utilization Efficiency
(AFUE), or Energy Efficiency Ratio (EER) ratings. Consider variable speed motors and advanced

compressors to optimize performance.

Building Envelope and Insulation

Upgrading insulation, windows, and sealing air leaks reduces heating and cooling loads. An efficient

building envelope works in tandem with the HVAC system to maintain comfort with less energy.

Energy Recovery and Heat Recovery Ventilators

Energy recovery ventilators (ERVs) and heat recovery ventilators (HRVs) capture energy from exhaust

air to precondition incoming fresh air. These devices improve ventilation efficiency and indoor air quality.

Modern Technologies and Smart Controls

Advancements in HVAC technology have transformed system performance, control, and user experience.

Integrating smart controls and automation can significantly enhance efficiency and convenience.

Smart Thermostats and Zoning Systems

Smart thermostats offer programmable schedules, learning capabilities, and remote access. Zoning systems

divide the building into independent areas, allowing customized comfort and energy savings.

Building Automation and Monitoring

Building automation systems (BAS) centralize control of HVAC, lighting, and security systems. Continuous

monitoring enables predictive maintenance, fault detection, and performance optimization.



HVAC System Maintenance and Best Practices

Ongoing maintenance is essential for ensuring reliable operation and extending the lifespan of HVAC
systems. A thorough hvac system design guide includes recommendations for routine checks and proactive

care.

Routine Maintenance Tasks

Inspect and replace air filters regularly

Clean coils, fans, and ducts to maintain airflow

Check refrigerant levels and test for leaks

Lubricate moving parts to prevent wear

Test system controls and safety features

Following a structured maintenance schedule helps maintain efficiency and prevents unexpected

breakdowns.

Professional Inspections and Upgrades

Periodic professional inspections identify potential issues and ensure compliance with codes and standards.
Upgrading outdated components and integrating new technologies can improve performance and energy

efficiency over time.

Trending Questions and Answers about HVAC System Design
Guide

Q What are the most important factors to consider in HVAC system



design?

A: The most important factors include accurate load calculations, system sizing, energy efficiency, indoor air

quality, ductwork design, and selecting appropriate equipment for the building's needs.

Q How can I improve the energy efficiency of my HVAC system?

A: Improving energy efficiency involves using high-efficiency equipment, upgrading insulation, sealing

air leaks, installing programmable thermostats, and maintaining the system regularly.

Q What is the role of ventilation in HVAC system design?

A: Ventilation ensures a supply of fresh air, removes contaminants, controls humidity, and helps maintain

healthy indoor air quality, which is critical for occupant comfort and safety.

Q Why is proper ductwork design important in HVAC systems?

A: Proper ductwork design ensures efficient air distribution, reduces energy loss, minimizes noise, and

helps maintain consistent temperatures throughout the building.

Q What are common mistakes to avoid in HVAC system design?

A: Common mistakes include oversizing or undersizing equipment, neglecting load calculations, poor

ductwork design, lack of insulation, and failing to plan for future needs or upgrades.

Q How often should HVAC systems be serviced or maintained?

A: HVAC systems should be inspected and serviced at least twice a year—typically before the heating and

cooling seasons begin—to ensure optimal performance and longevity.

Q What are the benefits of using smart controls in HVAC systems?

A: Smart controls provide programmable schedules, remote access, zoning capabilities, and data-driven

optimization, all of which enhance comfort and reduce energy consumption.

Q How do I calculate the heating and cooling load for my building?

A: Use industry-standard methods like Manual J for residential or Manual N for commercial buildings,

considering factors such as insulation, window area, occupancy, and climate.



Q: Can I retrofit an existing HVAC system for better efficiency?

A: Yes, retrofitting with high-efficiency components, upgrading controls, improving ductwork, and

enhancing insulation can significantly improve the performance and efficiency of existing systems.

Q What is the difference between ERVs and HRVs in HVAC design?

A: Energy Recovery Ventilators (ERVs) transfer both heat and moisture, making them suitable for humid

climates, while Heat Recovery Ventilators (HRVs) transfer only heat, ideal for colder or drier climates.

Hvac System Design Guide

Find other PDF articles:
https://dev littleadventures.com/archive-gacor2-03/files?docid=VGL87-8322&title=campbell-biology-
textbook-pdf

hvac system design guide: Air-conditioning System Design Manual Walter T. Grondzik, 2007
The Air Conditioning Manual assists entry-level engineers in the design of air-conditioning systems.
It is also usable - in conjunction with fundamental HVAC&R resource material - as a senior- or
graduate-level text for a university course in HVAC system design. The manual was written to fill the
void between theory and practice - to bridge the gap between real-world design practices and the
theoretical calculations and analytical procedures or on the design of components. This second
edition represents an update and revision of the manual. It now features the use of SI units
throughout, updated references and the editing of many illustrations. * Helps engineers quickly
come up with a design solution to a required air conditioning system. * Includes issues from comfort
to cooling load calculations. * New sections on Green HVAC systems deal with hot topic of
sustainable buildings.

hvac system design guide: Hotel HVAC Design Guide Charles Nehme, Hotels rely on
efficient HVAC systems to ensure the comfort of their guests. HVAC (Heating, Ventilation, and Air
Conditioning) systems are used to control the temperature, humidity, and air quality of a hotel's
interior environment. By regulating a hotel's indoor environment, HVAC systems help to create a
more comfortable and healthy atmosphere for guests. Hotels typically use a combination of heating
and cooling systems to maintain the desired temperature in each room. Heating systems like
furnaces, boilers, and heat pumps are used to warm the air during colder months, while cooling
systems like air conditioners and evaporative coolers are used to cool the air in warmer months. In
addition, ventilation systems are used to bring in fresh outdoor air and filter out airborne pollutants.
HVAC systems in hotels must be designed and maintained to meet the specific needs of the hotel.
Factors such as the size of the hotel, the number of rooms, and the climate of the local area all need
to be taken into account when designing an HVAC system. It is also important to ensure that the
HVAC system is energy-efficient, as this can help reduce both energy costs and the hotel's
environmental impact. Hotels also rely on HVAC systems to filter out airborne pollutants, such as
dust, pollen, and other allergens. Air filters and purifiers help to clean the air of these particles,
helping to reduce the risk of guests developing allergies or other respiratory illnesses. Finally, the
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HVAC system in a hotel plays an important role in controlling humidity levels. Low humidity levels
can cause guests to feel uncomfortable or even sick, while high humidity levels can lead to mold and
mildew growth. By regulating humidity levels, HVAC systems help to create a more comfortable and
healthy environment for guests.

hvac system design guide: HVAC Systems Design Handbook Roger W. Haines, C. Lewis
Wilson, 1994 The all-in-one book that will help identify new solutions in HVAC systems applications.
Table of Contents: HVAC Engineering Fundamentals; Design Procedures; Load Calculations; Design
Procedures; General Concepts for Equipment Selection; Air Handling Systems; Fluid Handling
Systems; Automatic Controls; Cooling; Heating: Air Handling: Electrical Features of HVAC Systems;
Design Documentation and Follow Up; Technical Report Writing; and Specifications Writing. Index.
[lustrations.

hvac system design guide: HVAC Systems Design Handbook Roger Haines, Lewis Wilson,
2003-03-21 * A classic reference providing the applications, on-the-job insights, codes and
specifications, and direction needed to design HVAC systems * Covers residential, commercial, and
industrial systems * NEW coverage of Energy Conservation and Digital Control Practice and greater
emphasis on indoor air quality

hvac system design guide: HVAC Design Guide for Tall Commercial Buildings Donald E. Ross,
2004 Tall commercial office buildings present a series of design problems that differ from those that
are found in other projects in the built environment. HVAC Design Guide for Tall Commercial
Buildings provides guidance in both understanding the HVAC design problems of tall commercial
office buildings and in detailing their alternative solutions.

hvac system design guide: Energy Design Guidelines for High Performance Schools ,
2002

hvac system design guide: Heating, Ventilating, and Air-conditioning Design Guide for
Department of Energy Nuclear Facilities , 1993 Learn to design HVAC systems for nuclear
facilities that meet DOE criteria. This is the only definitive guide that currently exists with respect to
HVAC design. Information that will satisfy code and regulatory requirements, contributions from
contractor reps from each of the seven major DOE sites and specific recommendations for points of
confusion that have existed for over 20 years.

hvac system design guide: HVAC Systems Design Handbook, Fifth Edition Roger W. Haines,
Michael E. Myers, 2009-11-02 A complete, fully revised HVAC design reference Thoroughly updated
with the latest codes, technologies, and practices, this all-in-one resource provides details,
calculations, and specifications for designing efficient and effective residential, commercial, and
industrial HVAC systems. HVAC Systems Design Handbook, Fifth Edition, features new information
on energy conservation and computer usage for design and control, as well as the most recent
International Code Council (ICC) Mechanical Code requirements. Detailed illustrations, tables, and
essential HVAC equations are also included. This comprehensive guide contains everything you need
to design, operate, and maintain peak-performing HVAC systems. Coverage includes: Load
calculations Air- and fluid-handling systems Central plants Automatic controls Equipment for
cooling, heating, and air handling Electrical features of HVAC systems Design
documentation--drawings and specifications Construction through operation Technical report
writing Engineering fundamentals-fluid mechanics, thermodynamics, heat transfer, psychrometrics,
sound and vibration Indoor air quality (IAQ) Sustainable HVAC systems Smoke management

hvac system design guide: The Integrative Design Guide to Green Building 7group, Bill Reed,
2011-10-11 The members of 7group and Bill Reed are examples writ large of the kind of leadership
that is taking this idea of green building and forming it into reality, by helping change minds,
building practice, and design process. —from the Foreword by S. Rick Fedrizzi President, CEO, and
Founding Chair, U.S. Green Building Council A whole-building approach to sustainability The
integrative design process offers a new path to making better green building decisions and
addressing complex issues that threaten living systems. In The Integrative Design Guide to Green
Building: Redefining the Practice of Sustainability, 7group's principals and integrative design




pioneer Bill Reed introduce design and construction professionals to the concepts of whole building
design and whole systems. With integrative thinking that reframes what sustainability means, they
provide a how-to guide for architects, designers, engineers, developers, builders, and other
professionals on incorporating integrative design into every phase of a project. This practical
manual: Explains the philosophy and underpinnings of effective integrative design, addressing
systems thinking and building and community design from a whole-living system perspective Details
how to implement integrative design from the discovery phase to occupancy, supported by process
outlines, itemized tasks, practice examples, case studies, and real-world stories illustrating the
nature of this work Explores the deeper understanding of integration that is required to transform
architectural practice and our role on the planet This book, both practical and thoughtful, will help
you deliver your vision of a sustainable environment.

hvac system design guide: Technical Standards and Design Guidelines Ranjit Gunewardane,
2018-08-13 Retail, restaurants, offices, hotel, residential, conference and exhibition centers, and
parking are typically being built as part of one large complex. Increasing complexities occur as more
and more various types of occupancies are combined into the same buildings. A rapidly developing
trend is a desire for mixed-use spaces to support lifestyle activities. An increasing number of people
are working from home, so they need flexible mixed-use spaces that can accommodate their lifestyle.
People are on the lookout for more luxury amenities, such as full fitness and yoga studios,
conference centers with commercial kitchens, rooftop pools and spas, and lobby bars and coffee
shops. This Technical Standards and Design Guidelines (TSDGs) contains information intended as
minimum standards for constructing and equipping new Mixed Use Building projects. Insofar as
practical, these standards relate to desired performance or results or both. Details of Architectural
and Engineering are assumed to be part of good design practice and local building regulations. This
document covers mixed-use building facilities common to a multitude of individual facilities.
Facilities with unique services will require special consideration. However, sections herein may be
applicable for parts of any facility and may be used where appropriate. The Property Developer will
supply for each project a functional program for the facility that describes the purpose of the
project, the projected demand or utilization. The TSDG includes a description of each function or
service; the operational space required for each function; the types of all spaces; the special design
features; the systems of operation; and the interrelationships of various functions and spaces. The
functional program includes a description of those services necessary for the complete operation of
the facility. The functional programs could be applied in the development of project design and
construction documents. These standards assume that appropriate architectural, engineering and
technology practices and compliance with applicable codes will be observed as part of normal
professional service and require no separate detailed instructions. Specialist designers adopting the
TSDGs are encouraged to apply design innovations and the property developer to grant exceptions
where the intent of the standards is met. Sustainability and Energy Conservation Energy efficiency
being a part of the building code requirement in many states, the trend is moving toward achieving
it. Higher-performing building envelopes and higher-performing HVAC and lighting systems are
some of the essential components to meet current energy codes. The importance of Environmental
Sustainability and Energy Conservation is fully considered in all phases of facility design
development. Proper planning and selection of building materials, mechanical and electrical
systems, as well as efficient utilization of space and climatic characteristics that will significantly
reduce overall energy consumption are fully described. The quality of the building facility
environment is undoubtedly supportive of the occupants and functions served. New and innovative
systems that accommodate these considerations while preserving cost effectiveness has been
encouraged. Architectural elements that reduce energy consumption are considered part of the
TSDG. In addition to Energy Conservation, buildings will be designed to minimize water
consumption and operating costs without reducing occupancy standards, occupant health safety or
comfort. Water conservation measures such as water-recycling including gray water and rain water
collection, water purification, and sewerage recycling are included for consideration and



recommendation in the project specific building energy brief. The integration of innovative water
efficiency measures, such as storm water management, rainfall capture, treated effluent reuse, roof
gardens and other alternative sources of water supply are fully described. Technology In todays
ever-changing environment, technological standardization and integration of systems is essential.
Technology is viewed as a competitive tool that contributes to the improvement of building occupant
services and operating efficiencies. As the importance of access to information increases, so do
customer demands for such services. The Intelligent Buildings Market is a rapidly evolving segment
that is being influenced by a number of emerging trends. Mobile communications connect people to
work, entertainment and each other in ways that boost productivity and enhance lives. Both
Operational Technology (OT) and Informational Technology (IT) have entirely changed, and it will
change even more as we get deeper into the Internet of Things (I0T). In-Building Wireless (IBW)
communications provide the critical link to enable the use of cell phones, pagers, PDAs, two-way
radios, wireless LANs, emergency communications and wireless building system devices within an
enclosed structure. The technology disciplines (telecom, security, building automation, and lighting)
have been going through a convergence over the past several years, with telecom wired and wireless
networks becoming the common utility for all the technology disciplines.

hvac system design guide: Design Professional's Guide to Zero Net Energy Buildings Charles
Eley, 2016-11-15 In the Design Professional's Guide to Zero Net Energy Buildings, Charles Eley
draws from over 40 years of his own experience, and interviews with other industry experts, to lay
out the principles for achieving zero net energy (ZNE) buildings, which produce as much energy as
they use over the course of a year. Eley emphasizes the importance of building energy use in
achieving a sustainable future; describes how building energy use can be minimized through smart
design and energy efficiency technologies; and presents practical information on how to incorporate
renewable energy technologies to meet the lowered energy needs. The book shows the reader
through examples and explanations that these solutions are viable and cost effective.

hvac system design guide: Architectural Graphic Standards American Institute of Architects,
Keith E. Hedges, 2017-03-29 ARCHITECTURAL GRAPHIC STANDARDS THE LANDMARK UPDATE
OF THE MOST RECOGNIZED STUDENT RESOURCE IN ARCHITECTURE The Student Edition of
the iconic Architectural Graphic Standards has been a rite of passage for architecture, building, and
engineering students for more than eighty years. Thoughtfully distilled from the Twelfth Edition of
Architectural Graphic Standards and reorganized to meet the specific needs of today’s students, this
fully updated Student Edition shows you how to take a design idea through the entire planning and
documentation process. This potent resource stays with you through your academic experience and
into your first years as a professional with thousands of useful illustrations and hundreds of
architectural elements conveniently placed at your fingertips. Presented in a format closely
resembling an architect’s actual workflow, this Twelfth Edition student handbook features:
Completely new material on resiliency in buildings A versatile treatment written for the design
studio setting and aligned with the most current curricular trends, including new and updated
coverage on topics related to sustainability, digital fabrication, and building information modeling
(BIM) A proven pedagogy that saves students time and ensures young professionals avoid the most
common pitfalls Develop a state-of-the-art mastery of design best practices with Architectural
Graphic Standards, Twelfth Edition, Student Edition.

hvac system design guide: The Communications Facility Design Handbook Jerry C. Whitaker,
2018-10-08 The responsibilities of the system engineer are many and varied, especially as they
relate to facility design and construction. Successful execution of these responsibilities requires an
understanding of the underlying technologies, the applicable quality standards, and the proper
methods for achieving them. The Communications Facility Design Handbook is dedicated to
providing and supporting that understanding. It examines the tasks and functions of the system
engineer and establishes a foundation for designing, installing, operating, and maintaining audio,
video, computer, and radio frequency systems and facilities. Unique in its scope and its approach,
The Communications Facility Design Handbook describes the important steps required to take a



project from basic design to installation and completion. From the fundamental principles of
electronics to details on wiring, from budget analysis to safety considerations, this is your one-stop
reference for planning, building, renovating, and operating all types of electronics facilities.

hvac system design guide: HVAC Systems Design Handbook Roger W. Haines, 2010

hvac system design guide: Commercial Cool Storage Design Guide Electric Power Research
Institute, 2001-02-15 This handbook provides comprehensive guidance for designing ice and
chilled-water storage systems for commercial buildings. It contains state-of-the-art information
necessary to evaluate the cost-effectiveness of cool storage options and select, configure, and screen
system alternatives.

hvac system design guide: Using the Engineering Literature Bonnie A. Osif, 2006-08-23 The
field of engineering is becoming increasingly interdisciplinary, and there is an ever-growing need for
engineers to investigate engineering and scientific resources outside their own area of expertise.
However, studies have shown that quality information-finding skills often tend to be lacking in the
engineering profession. Using the Engineerin

hvac system design guide: Guide to Energy Management, Eighth Edition - International
Version Barney L. Capehart, William J. Kennedy, Wayne C. Turner, 2020-11-26 This new
International Version includes all material covered in the standard eighth edition, but numerical
data and calculations are expressed in Systeme International (SI) units. Completely revised, this
latest edition includes new chapters on electrical systems; motors and drives; commissioning; and
human behavior and facility energy management. Also updated are chapters on lighting, HVAC
systems, web-based building automation, control systems, green buildings, and greenhouse gas
management. Written by respected professionals, this book examines objectives of energy
management and illustrates techniques proven effective for achieving results.

hvac system design guide: Guidelines for Laboratory Design Louis ]J. DiBerardinis, Janet S.
Baum, Melvin W. First, Gari T. Gatwood, Anand K. Seth, 2013-04-08 Proven and tested guidelines for
designing ideal labs for scientific investigations Now in its Fourth Edition, Guidelines for Laboratory
Design continues to enable readers to design labs that make it possible to conduct scientific
investigations in a safe and healthy environment. The book brings together all the professionals who
are critical to a successful lab design, discussing the roles of architects, engineers, health and safety
professionals, and laboratory researchers. It provides the design team with the information needed
to ask the right questions and then determine the best design, while complying with current
regulations and best practices. Guidelines for Laboratory Design features concise, straightforward
advice organized in an easy-to-use format that facilitates the design of safe, efficient laboratories.
Divided into five sections, the book records some of the most important discoveries and
achievements in: Part IA, Common Elements of Laboratory Design, sets forth technical specifications
that apply to most laboratory buildings and modules Part IB, Common Elements of Renovations,
offers general design principles for the renovation and modernization of existing labs Part II, Design
Guidelines for a Number of Commonly Used Laboratories, explains specifications, best practices,
and guidelines for nineteen types of laboratories, with three new chapters covering nanotechnology,
engineering, and autopsy labs Part III, Laboratory Support Services, addresses design issues for
imaging facilities, support shops, hazardous waste facilities, and laboratory storerooms Part IV,
HVAC Systems, explains how to heat, cool, and ventilate labs with an eye towards energy
conservation Part V, Administrative Procedures, deals with bidding procedures, final acceptance
inspections, and sustainability The final part of the book features five appendices filled with
commonly needed data and reference materials. This Fourth Edition is indispensable for all
laboratory design teams, whether constructing a new laboratory or renovating an old facility to meet
new objectives.

hvac system design guide: Mechanical and Electrical Equipment for Buildings Walter T.
Grondzik, Alison G. Kwok, 2019-09-10 The definitive guide to the design of environmental control
systems for buildings—now updated in its 13th Edition Mechanical and Electrical Equipment for
Buildings is the most widely used text on the design of environmental control systems for




buildings—helping students of architecture, architectural engineering, and construction understand
what they need to know about building systems and controlling a building's environment. With over
2,200 drawings and photographs, this 13th Edition covers basic theory, preliminary building design
guidelines, and detailed design procedure for buildings of all sizes. It also provides information on
the latest technologies, emerging design trends, and updated codes. Presented in nine parts,
Mechanical and Electrical Equipment for Buildings, Thirteenth Edition offers readers comprehensive
coverage of: environmental resources; air quality; thermal, visual, and acoustic comfort; passive
heating and cooling; water design and supply; daylighting and electric lighting; liquid and solid
waste; and building noise control. This book also presents the latest information on fire protection,
electrical systems; and elevator and escalator systems. This Thirteenth Edition features: Over 2,200
illustrations, with 200 new photographs and illustrations All-new coverage of high-performance
building design Thoroughly revised references to codes and standards: ASHRAE, IES, USGBC
(LEED), Living Building Challenge, WELL Building Standard, and more Updated offering of
best-in-class ancillary materials for students and instructors available via the book’s companion
website Architect Registration Examination® (ARE®) style study questions available in the
instructor’s manual and student guide Mechanical and Electrical Equipment for Buildings, has been
the industry standard reference that comprehensively covers all aspects of building systems for over
80 years. This Thirteenth Edition has evolved to reflect the ever-growing complexities of building
design, and has maintained its relevance by allowing for the conversation to include "why” as well as
“how to.”

hvac system design guide: Optimization of Industrial Unit Processes Bela G. Liptak,
2020-07-09 In Optimization of Industrial Unit Processes, the term optimization means the
maximizing of productivity and safety while minimizing operating costs. In a fully optimized plant,
efficiency and productivity are continuously maximized while levels, temperatures, pressures, or
flows float within their allowable limits. This control philosophy differs from earlier approaches -
where levels and temperatures were controlled at constant values, and plant productivity was only
an accidental, uncontrolled consequence of those controlled variables. With this approach, the sides
of a multivariable control envelope are the various constraints while inside the envelope the process
is continuously moved to maximize efficiency and productivity. Because one must understand a
process before one can control it (let alone optimize it), Optimization of Industrial Unit Processes
discusses the personality and characteristics of each process in term of its time constants, gains, and
other unique features. This book provides information for engineers who design or operate industrial
plants and who seek to increase the profitability of their plants. It recognizes that all industrial
processes involve operations such as material transportation, heat transfer, and reactions. Therefore
each plant consists of a combination of basic unit operations and can be optimized by maximizing
the efficiency, and minimizing the operating cost, of the individual unit operations from which it is
composed. Optimization of Industrial Unit Processes discusses real world processes - where pipes
leak, sensors plug, and pumps cavitate - offering practical solutions to real problems. Each control
system described in the book works, illustrating the state of the art in controlling a particular unit
operation. This second edition reflects the continual improvement and evolution of control systems
as well as anticipates future advances. Bela G. Liptak speaks on Post-Oil Energy Technology on the
AT&T Tech Channel.
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